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Plant species associations were studied in Lapalala Wilderness, 
a private nature reserve situated in the Waterberg region, in the 
north-western Transvaal. Classification and ordination tech-
niques were applied on a data set which included 30 of the more 
abundant grass and tree species in the reserve. Results of the 
analyses suggested that the area and associated grass and tree 
species composition could be divided along gradients of pH 
levels in soils and the degree of slopes. Further finer divisions 
separated the riverine vegetation from the rest of the samples. 
Die verwantskappe binne 'n plantgemeenskap in die Lapalala 
Wilderness, 'n privaatnatuurreservaat in die Waterberg van die 
Noordwes-Transvaal is ondersoek. Klassifikasie en ordinings-
tegnieke is op 'n datastel bestaande uit 30 van die volopste 
gras- en boomspesies in die reservaat toegepas. Die ontledings 
dui daarop dat die gebied en sy gras- en boomspesies langs 
gradiente van grond pH en helling verdeel kan word. Ander tyner 
onderskeidings het die rivieroewer-plantegroei van die res 
geskei. 
Keywords: Classification, ordination, Sour Bushveld, Water-
berg 
The following vegetation assessment intends to highlight 
some plant species associations not previously described . 
It forms part of a study related to the conservation of rare 
ungulate species (Ben-Shahar & Skinner 1987). The study 
area is situated in the Waterberg region, in the north-west-
ern Transvaal. The region is classified within the moist sa-
vanna biome and between 600 and 900 mm rainfall is ex-
pected annually (Huntley 1982). Acocks (1975) classified 
the area as Sour Bushveld relating to the low nutritive 
value of the grass growing on thick beds of quartzitic sand-
stones and conglomerates (du Toit 1954). 
The vegetation was sampled on a 2 400-ha section of a 
private nature reserve situated at 23°51'S and 28°16'E. 
The area was divided into 19 plots using aerial photo-
graphs. The boundaries of the plots were determined by 
the geomorphological features . Grass species composition 
was then estimated by examining 400 random quadrats in 
each plot according to the dry weight rank method (t'Man-
netje & Haydock 1963). The method involves rank assess-
ment of what the observer considers to be the three most 
important grass species in each quadrat. Optimal quadrat 
size (1 m2) was determined after preliminary assessment. 
For the estimation of woody plant composition, the point 
centred quarter method was used (Mueller-Dombois & 
Ellenberg 1974), recording 32 points in each plot along 
transect lines containing 4 samples at each point. 
Results of the two methods were made comparable by 
transforming all the variables to a scale from 1 to 100. 
Thirty of the more common plant species recorded in the 
area were then entered into ordination and classification 
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analyses. The plant species were divided equally between 
grass and tree species. The vegetation was classified by 
TWINSP AN, a polythetic method (Hill 1979) that segre-
gates samples and species at different levels and relates to 
specific community gradients that are important to the in-
dividual data subsets (Gauch 1982). Further analysis in-
corporated detrended correspondence analysis (Hill & 
Gauch 1980), an improved eigenvector ordination tech-
nique based on reciprocal averaging (Hill 1973). 
Classification of plots has resulted in the separation of 
plots A , F and G on the first level from the rest of the plots 
and indicates a distinct difference from the other plots 
(Figure 1A). These plots could be characterized by higher 
clay particle contents in the soils and neutral pH levels 
(Ben-Shahar 1986). The second level separated two 
groups which could be attributed to the degree of slope . 
The left group, (plots D to S) represents flat areas whereas 
the right group (plots E to H), represents plots with mod-
erate to steep slopes. Further division segregates plot D 
which is characterized by the riverine vegetation. The next 
two levels (4 and 5) make a finer segregation creating 
seven groups of plots which could not be distinguished in 
the field. 
The dendrogram of plant species (Figure 1B) presents a 
segregation closely related to that of the plots. The first 
dichotomy separates species that were abundant on plots 
A, F and G, such as Acacia nigrescens and A. karroo while 
grass species include Cynodon dactylon, Eragrostis cur-
vula and Enneapogon scoparius. The second level segre-
gates the Ziziphus mucronata to Chrysopogon montanus 
group from the Combretum zeyheri to Terminalia sericea 
group. Terminalia sericea is separated from the rest of the 
plants on the next level. The identification of the latter 
groups in the field could be related to some extent with the 
degree of slope where the Terminalia sericea to Com-
bretum zeyheri group was associated with flat areas. Fur-
ther dichotomies until the 7th level indicate distinctions 
between finer ecological gradients and result in the forma-
tion of five homogeneous groups that could not be dis-
tinguished in the field. 
The ordination of species and samples with DCA is il-
lustrated in Figure 2. Axes 1 and 2 (Ab A2) describe most 
of the information in the analysis . The eigenvalues of the 
axes are high and together represent 89,3% of the total 
inertia. The separation of three main groups of plots can 
be seen in Figure 2A. The division corresponds with the 
classification analysis (Figure 1A). As expected, early 
dichotomy of plots A, F and G separates them further 
from the rest. The separation on the second level in the 
classification analysis (Figure 1) distinguishes between 
finer ecological gradients and is manifested in the ordina-
tion by the closer appearance of the two clusters (Figure 
2). The lower cluster relates to plots on flat areas whereas 
the higher cluster is comprised of plots on undulating ter-
rain (Figure 2A). Plots D and Q are separated from their 
original lower and upper clusters respectively, probably 
because of their unique vegetation characteristics. 
When matching the classification of species (Figure lB) 
to the ordination of species (Figure 2B), three outliers 
(Gauch 1982) exist in the species representation namely; 
Terminalia sericea (20), Aristida junciformis (1) and Di-
gitaria eriantha (12) . The separation of plot D and the 
associated dominant species, Terminalia sericea segregate 
the riverine vegetation from the rest of the plots. The third 
cluster of points is spread over a large area where the top 
end represents Pterocarpus rotundifolius (17) and Croton 
gratissimus (25) while the lower boundary is outlined 
by Eragrostis chloromelas (2) and Burkea africana (23) . 
Subdivision of the cluster into smaller clusters does not 
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Figure 1 Classification of plots (A) and species (B) derived from TWINS PAN (Hill 1979). 
correspond with the classification groups. Generally, the 
gradient describes a transition between flat areas in the 
lower part to steep slopes in the top part of the cluster. 
The results suggest that plant species associations in the 
study area are related to the geomorphological features 
where soil pH and clay contents establish the main gra-
dient. These features which are positively correlated (Bre-
denkamp 1977), probably dominate other factors such as 
slope, stoniness or aspect. The overall gradient length in 
the ordination presentation is relatively small (4 scale 
units) but may be expected for an area of this size. Hence, 
small ecological variations exist within the study area. 
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